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F r e e  r a d i c a l s  have  b e e n  o b s e r v e d  d u r i n g  p y r o l y s i s  o f  b i b e n z y l  i n  s o l u t i o n  and i n  a n  
e a r l i e r  r e p o r t  (R. L i v i n g s t o n ,  H.  Z e l d e s ,  and M .  S :  C o n r a d i , . J .  h e r .  Chem. SOC. J l ,  
4312 (1979))  t h e  e q u i l i b r i u m  CgHgCHzCH2CgHg + CgHgCH2 2 CgHgCHCH2CgHg + CgHgCH3 w a s  des-  
c r i b e d .  The f l u i d  sample  a t  h i g h  p r e s s u r e  i s  c i r c u l a t e d  t h r o u g h  a h e a t e d  q u a r t z  c a p i l -  
l a r y  l o c a t e d  i n  t h e  ESR c a v i t y  where  t h e  c o n t a c t  t i m e  a t  p y r o l y t i c  t e m p e r a t u r e  i s  aeprox- 
i m a t e l y  0 . 5  sec. D i l u t e  b i b e n z y l  i n  t o l u e c e  g i v e s  a s p e c t r u m  of p r e d o m i n a n t l y  C6HgCH2, 
whereas  i n  a n  i n e r t  s o l v e n t  (benzene)  CgH5CHCH2CgHs p r e d o m i n a t e s .  I n  t h e  p r e s e n t  s t u d y  
0 . 1  t o  1 M b i b e n z y l  i n  t o l u e n e  and i n  b e n z e n e  h a v e  b e e n  s t u d i e d  f r o m  507°C t o  553°C a t  
1300 p s i .  
b e e n  c o l l e c t e d  a f t e r  p y r o l y s i s  f o r  GC. IJhere CgHgCHCH2CgHg p r e d o m i n a t e s  t h e  u s u a l  d i s -  
t r i b u t i o n  o f  p r o d u c t s  r e p o r t e d  f o r  b i b e n z y l  (M. Poutsma, F u e l ,  2, 335 (1980))  a r e  s e e n  
w i t h  s t r o n g  c o n t r i b u t i o n s  from r a d i c a l - r a d i c a l  c o u p l i n g  p r o d u c t s .  Where CgHgCH2 predom- 
i n a t e s  t h e  p r o d u c t  d i s t r i b u t i o n  a l t e r s  g r e a t l y  and t h e  b u r n u p  of b i b e n z y l  f a l l s  to 1 f 3  
t o  117 t h e  v a l u e  i n  benzene  s o l u t i o n  d e p e n d i n g  on c o n c e n t r a t i o n  a n d  t e m p e r a t u r e .  High 
p r e s s u r e  hydrogen  h a s  b e e n  i n j e c t e d  p r i o r  t o  p y r o l y s i s  and s u b s t a n t i a l  i n c r e a s e s  i n  t h e  
y i e l d s  o f  benzene  and e t h y l b e n z e n e  h a v e  b e e n  o b s e r v e d .  *Research a t  t h i s  l a b o r a t o r y  was 
s p o n s o r e d  b y  t h e  D i v i s i o n  o f  Chemical S c i e n c e s ,  O f f i c e  o f  B a s i c  Energy S c i e n c e s ,  U. S.  
Depar tment  o f  Energy, u n d e r  C o n t r a c t  W-7405-eng-26 w i t h  Union C a r b i d e  C o r p o r a t i o n .  

The ESR s p e c t r a  h a v e  b e e n  examined t o  v e r i f y  r a d i c a l  c o n t e n t  and  s a m p l e s  h a v e  
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